Intradermal testing using extracts from Malassezia pachydermatis was conducted in 50 dogs with seborrheic dermatitis. Immediate reactions to M. pachydermatis antigen were observed in 17 (34.0%) of 50 dogs, and delayed reactions to it in 3 (9.4%) of 32 dogs. None of 10 control dogs showed any positive reaction to the antigen. Shampoo, either selenium disulfide or chlorhexidine, was effective in 19 (90.5%) of the 21 cases with negative reactions. In contrast, the same treatment was effective for only 3 (33.3%) of the 9 dogs with positive reactions. The remaining cases showed improvement with a systemic anti-yeast agent, ketconazole. This study indicates that M. pachydermatis may play a role as an allergen in some dogs with seborrheic dermatitis.
INTRODUCTION
Seborrheic dermatitis is a common form of dermatitis in humans. This disorder has a distinctive morphology characterized by sharply demarcated erythematous lesions covered with oily-looking scales, and distinctive distribution on well-supplied areas of the sebaceous glands 1) . In dogs, seborrheic dermatitis is characterized by scaling and greasiness, with gross evidence of local or diffuse inflammation 2) . The skin lesions in dogs are similar to those in humans, though their distribution is more generalized since the entire body is completely covered with pilosebaceous units in dogs. Malassezia organisms are believed to play an important role in the development of human seborrheic dermatitis 3) , even though its pathogenesis is still unknown.
Malassezia, a lipophilic yeast, is a member of the normal cutaneous flora in warm-blooded animals 4, 5) . Malassezia pachydermatis is found on normal skin and within the ear canal, anal sacs, vagina, and rectum of dogs 4, 5) . This organism is commonly isolated from seborrheic dermatitis, and its lipolytic nature could worsen a greasy skin condition 2) .
Interestingly, some dogs have large number of Malassezia yeasts, whereas they may be difficult to isolate in others. It is suspected that inflammatory changes based on hypersensitivity reactions may be involved in its pathogenesis. The purpose of this study was to investigate cutaneous reactivity to extracts from M. pachydermatis in dogs with seborrheic dermatitis.
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MATERIALS AND METHODS

Cases
A total of 50 dogs with seborrheic dermatitis were studied.
There were 24 males and 26 females (including 2 castrated males and 7 spayed females) with a mean age of 5.4 years (ranging from 9 months to 14 years old).
A diagnosis of seborrheic dermatitis was made based on both classical clinical features and successful management with either shampoo, which are anti-yeast or anti-seborrheic products, or systemic anti-yeast agents 2) (Fig. 1 Cytological samples for detection of the organism were taken from abnormal skin in the ear, the ventral cervical area, the axillary region, the ventral abdomen, and/or dorsal aspect of the web between the digits of the foot in all cases.
Preparations were made by firmly pressing a 1 cm clean glass slide against 2 areas of the skin. These specimens were stained with new methylene blue (Brecher's new methylene blue Sol; Muto Pharmaceuticals Ltd., Tokyo, Japan), and they were then carefully evaluated microscopically.
Malassezia organisms were detected in all cases, although in some dogs the organism was not readily detectable in large numbers.
Antigen Preparations
M. pachydermatis harvested from canine ear was cultured at 30°C on Sabouraud's agar medium. After harvesting, 1
vol. of the organisms was suspended in 50 vol. of phosphatebuffered saline (PBS; pH 7.4) and was sonicated for 15 minutes (VP-5, TAIKEK, Saitama, Japan). The suspension containing disrupted organisms was then centrifuged, and the supernatant was used as an antigen for intradermal testing after adjusting the protein concentration to 20 µg/ml in PBS.
The protein concentration of the extract was determined using a protein assay kit (MPR A4, Toso Ltd., Tokyo, Japan).
M. pachydermatis extract, containing 380 µg/ml protein, was placed on SDS-polyacrylamide gels. Electrophoresis was carried out according to Laemmli 6) with the following modifications. The separating gels were made of 12% acrylamide containing 0.1% sodium dodecyl sulfate. The gel was stained with Coomassie blue and photographed.
Molecular weights were assumed to be those of the reference standards. The gel pattern of the M. pachydermatis extract is shown in Fig. 2 . The most prominent band had a molecular weight of approximately 10 kDa.
Intradermal Testing (IDT) Procedure
IDT was carried out at the initial examinations. If the dogs were previously receiving doses of corticosteroids and/ or antihistamines from referring veterinarians, those drugs were discontinued for a minimum of 21 days and 7 days, respectively. The lateral thorax was shaved, and the test These data were statistically analyzed using the Chi-square test.
Efficacy of shampoo therapy
Thirty dogs with seborrheic dermatitis were initially treated with shampoo alone, either selenium disulfide These data were statistically analyzed using the Chi-square test.
RESULTS
Immediate reactions to M. pachydermatis antigen were observed in 17 (34.0%) of all 50 dogs, and delayed reactions in 3 (9.4%) of 32 dogs ( Fig. 3 and Table 1 with positive and those with negative reactions (p<0.01).
The symptoms in the remaining cases were completely improved with the systemic anti-yeast agent.
DISCUSSION
All cases in this study improved to some degree with either shampoo or systemic anti-yeast agent. A number of treatment studies with anti-yeast agents have demonstrated a correlation between Malassezia organisms and dermatitis in humans 3, 7, 8) . Seborrheic dermatitis in dogs was found to corresponds with its human counterpart, and M.
pachydermatis is a likely causative agent in seborrheic dermatitis in both dogs and humans. Shuster 9) argued that seborrheic dermatitis in humans meets Koch's criteria for Malassezia. A recent study described seborrheic dermatitis as common among those suffering from acquired immunodeficiency syndrome, and that such patients are likely to have an increased susceptibility to yeast infections due to defective cell-mediated responses 10, 11) . Other authors have reported that some histological features of seborrheic dermatitis can be reproduced by inoculating animal skin with the dead yeast 12) . M. furfur has also been shown to be capable of activating an alternative complement pathway, liberating C5a anaphylatoxin 13) . It is suspected that the infectious etiology and/or inflammatory response to Malassezia products may trigger dermatitis in dogs.
In humans, the term Malassezia (Pityrosporal) dermatitis has been used synonymously with seborrheic dermatitis.
Malassezia dermatitis has been described in dogs, and is known as ketoconazole-responsive pruritic dermatitis 14) .
Malassezia overgrowth is a common finding in Malassezia dermatitis, and clearing of the lesions is often paralleled by a reduction in the amount of yeast [14] [15] [16] . However, it is Thus, it is suggested that this dermatitis should be carefully described as seborrheic dermatitis until the pathogenesis is more fully understood.
In conclusion, the present study indicates this study suggests that M. pachydermatis may be a causative agent of seborrheic dermatitis in dogs. Although proof of an infectious or enzymatic etiology would be important, it is clear from this study that M. pachydermatis acts as the allergen in some dogs. These findings warrant further study of immunologic reactions to the yeast. 
